The results of investigations on a family after a screening programme for congenital hypothyroidism are presented. The newborn child and her father appeared to have a congenital thyroxine binding globulin deficiency. Problems regarding standard thyroid hormone tests are discussed. It was observed that the free T, index as well as a commercial free T 4 determination introduced earlier can give misleading results. The first experience with another more promising free T4 determination is also presented.
SUMMARY The results of investigations on a family after a screening programme for congenital hypothyroidism are presented. The newborn child and her father appeared to have a congenital thyroxine binding globulin deficiency. Problems regarding standard thyroid hormone tests are discussed. It was observed that the free T, index as well as a commercial free T 4 determination introduced earlier can give misleading results. The first experience with another more promising free T4 determination is also presented.
Material and methods
Two kits for the determination of free T 4 were compared: PROCEDURE I Free T 4 was assayed by a solid-phase radioimmunoassay procedure (Clinical Assays Inc, Cambridge, MA 02139, USA).
PROCEDURE II
This free T, was determined using a kit recently introduced (Radiochemical Centre, Amersham). This new procedure utilises a 125I-labelled derivative of T, designed to cross-react with a T ,-specific antiserum, but not binding to thyroxine-binding proteins."
The quantity of antiserum is kept low so as not significantly to disturb the natural position of equilibrium between free T 4 and serum-bound T ,.
We measured all sera further for total T " total T S thyrotropin (TSH), TBG, and TBG-binding capacity for T S (TBCT:J while the free-T 4 index was calculated, dividing total T 4 by TBCT s-For these measurements we used commercial RIA kits, according to their original protocols; total T 4 following a solid-phase procedure (Clinical Assays); total T 3' TSH, and TBCT 3 using well-established kits (Radiochemical Centre, Amersham); while TBG was measured with a 'ligand partitioning' sandwich assay (Corning Medical, Medfield, MA 02052, USA). 361 Congenital hypothyroidism (CHT) is an abnormality of thyroid function, resulting in a deficiency of thyroid hormones.' Even in the prenatal stage, but certainly postnatally, this deficiency causes irreversible damage to the central nervous system,"
It is, therefore, of great importance to detect this abnormality as soon as possible after birth, particularly since the frequency, at first supposed to be 1 : 6200, S 4 has recently been calculated to be 1 : 4400. 1 4 In our screening survey over four years we observed a comparable incidence of CRT. Because clinical symptoms are mostly absent" early and reliable laboratory investigations are needed.s " Also in this survey we observed a patient with another? congenital aberration: thyroxine-binding globulin (TBG) deficiency.
It is the purpose of this article to pay special attention in this case to the use of the free T, index (FT 4 index) and to two methods of free T, determinations (FT ,) in the practice of CHT-screening generally and particularly of TBG-deficiency, the first FT, determination being with an earlier and the last with a recently introduced kit.
Patient
A girl was born without complications after a pregnancy of 38 weeks. Weight at birth 3140 g, length 49 ern, skeletal age normal, outline of the skull 32'5 ern. On general physical examination only icterus was evident and phototherapy was applied (maximal bilirubin concentration 317 fJ.molfl on the fourth day). There were no signs of blood group or rhesus antagonism.
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Discussion
Thvroidal hormone concentrations of patient and her parents, including two different free T. procedures
The need for an improved method for the determination of free T 4 seems sufficiently illustrated, since TBG deficiency can give erroneous results." 9 From our observations the correction for the low total T 4 (19 nrnolJl) of the father, with TBCT 3 O' 57, is apparently insufficient to obtain a normal FT 4 From a clinical point of view it is important to realise that a decreased total T 4 concentration or FT 4 index or even a so-called free-T 4 determination, can occur' without existing primary or secondary thyroid dysfunction. In these patients, more specific and reliable investigations are needed to avoid unnecessary treatment.
The two partially TBG-deficient cases mentioned in this paper illustrate the reliability of a 'true' FT 4 determination by a recently introduced method.
We are grateful to Dr L Ruinen for helpful discussion during the preparation ofthis paper, and Dr. J de Nef as the stimulator of the screening programme.
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Results
During the usual screening for CHT a value of 70 nrnol/I was found. This is very low considering that this sample was taken on the ninth day after birth (normal average: 200 nmol/I). Due to this low value a TSH was routinely determined, giving a normal value (2 mU/1). In the Table results of determinations of thyroid hormones in the patient are summarised.
Because of a normal TSH and a low total T 4 a TBCT 3 was determined. This parameter was also greatly decreased-O'76 (normal 0'87-1'13). To confirm a possible TBG-deficiency, we analysed the TBG concentration. It was evident that the value of 8·8 mg/l was below normal (12-30 mgJl). This information suggests a (partial) TBG-deficiency rather than any dysfunction of the thyroid. This defect is transmitted by x-chromosome-linked dominant inheritance."
We therefore extended our investigations to both parents. The father showed a low TBG-concentration, resulting in both a decreased total thyroxine and TBCT 3' As can be seen from the Table the FT 4 index was borderline for the child. In contrast to this, the father demonstrated an extremely decreased value, while for the mother, as expected, a normal FT 4 index was calculated.
The same discrepancy appeared in the concentration of free T 4 as determined following procedure I: the child was just normal, the father decreased. The recently introduced free T 4 procedure II was the only parameter revealing normal values, for both the child and the father.
